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(57) ABSTRACT 

A channel selection apparatus for sorting broadcast signals 
detects parity errors of plural broadcast signals transmitted 
from the same broadcasting station. The tuned frequency of 
the broadcast signal is shifted from the frequency of a 
normal broadcast signal by a predetermined value. As a 
result, ?eld intensity of the broadcast signal correlates more 
closely With a parity error rate. The channel selection 
apparatus thus can sort broadcast signals in the order of 
feWer error rates and assign them to tuning buttons in the 
order of easier selecting operation. 
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CHANNEL SELECTION APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to a channel selection appa 
ratus employed in a television receiver or a video 
cassette recorder (VCR), and more particularly to a channel 
selection apparatus that automatically receives all the broad 
cast signals available in a given local area While identifying 
their station names. The channel selection apparatus then 
sorts the signals in a given order, and has tuning buttons to 
store the signals in the given order. 

BACKGROUND OF THE INVENTION 

FIG. 3 is a block diagram illustrating a sorting technique 
of a channel selection apparatus already commercialiZed and 
employed in TVs and VCRs. The channel selection appa 
ratus comprises the folloWing elements: 

(a) tuning section 31 for selecting a broadcast signal from 
antenna 

(b) tuning voltage generator 32 for supplying a tuning 
voltage to tuning section 31 in order to receive a desired 
channel; 

(c) broadcast signal detector 37 for determining availabil 
ity of broadcast signals on a tuned frequency; 

(d) teXt signal detector 33 for detecting teXt signals for 
identifying a broadcasting station associated With the 
broadcast signal detected by signal detector 37; 

(e) error detector 35 for counting Within a given time the 
number of parity errors of speci?ed data from teXt 
signals of the broadcast signals received by tuning 
section 31; 

(f) memory 34 for storing the frequencies of broadcast 
signals received by tuning section 31 and the names of 
broadcasting stations identi?ed by detector 33; 

(g) sorter 36 for (1) re-tuning the station stored in memory 
34, the station having different frequencies, then (2) 
arranging the broadcast signals in the order of feWer 
parity errors based on the data supplied from error 
detector 35, and (3) assigning the arranged signals to 
the tuning buttons in the order of easier selecting 
operation. 

The construction discussed above alloWs the channel 
selection apparatus to assign the frequencies of broadcasting 
stations of each state or each local area in a speci?ed order 
to the tuning buttons of TVs or VCRs and to store these 
stations in the buttons. In other Words, if a station has a 
plurality of on-air frequencies, the arrangement of stored 
frequencies can be changed so that the frequency containing 
feWer parity errors can be stored to the tuning button for 
easier selection. When the ?eld intensities of both the 
broadcast signals to be compared are strong enough, a visual 
check can hardly distinguish the picture quality of both the 
signals. It is therefore possible to assign the broadcast signal 
having a teXt signal With a higher parity error rate to a tuning 
button for easier selection. The foregoing structure can avoid 
the problem discussed above. 
When receiving a broadcast signal With a ?eld intensity 

having suf?cient strength, this structure, hoWever, is rarely 
subjected to parity errors. The correlation betWeen ?eld 
intensity and parity-error-rate, hoWever, is not alWays con 
stant. In other Words, correlation among picture quality by 
visual inspection, parity-error-rate and ?eld intensity is not 
alWays constant in a practical use because of the folloWing 
reason. Since both of the broadcast signals are subject to few 
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errors in a steady state, an error in a non-steady state, such 
as a burst error due to noise disturbance, could in?uence 
both of the signals. Therefore, sorting a plurality of broad 
cast signals transmitted from the same station by a visual 
check does not alWays arrange the signals With feWer parity 
errors in the order of easier selecting operation. 

Further, German Patent No. DE195 18 368 C1 discloses 
the folloWing technique about determining the strength of a 
television signal based on a quality of a received teleteXt 
signal out of broadcast signals. In order to evaluate strength 
of received broadcast signals including teleteXt information, 
a non-time-varied part is selected from the teleteXt signals, 
and this part is compared over a plurality of times. The 
broadcast signals are evaluated based on a number of 
different points of the comparison results. This German 
patent still has the same problem as discussed previously, i.e. 
since feW errors are eXpected in a steady state under a 
practical ?eld intensity, the comparison result is not alWays 
correct. 

SUMMARY OF THE INVENTION 

The present invention addresses the problem discussed 
above, and aims to provide a channel selection apparatus 
that can provide reliable sorting. A channel selection appa 
ratus of the present invention includes the folloWing steps to 
store a broadcast signal having the feWest parity errors by 
priority in a tuning button for an easier selecting operation. 
First, store in pairs into a memory all the names of the 
broadcasting stations and the corresponding frequencies 
available in the area Where the channel selection apparatus 
is operated. Second, detect the broadcast signals having 
different frequencies under the same station name from the 
memory. Individually receive the detected plural broadcast 
signals With RF frequencies that are shifted from the normal 
frequency by a predetermined value so that the ?eld inten 
sity thereof is intentionally loWered. Then, detect only teXt 
data from the received broadcast signals, and compare it 
With a state of high error rate. Calculate the parity error rate 
of speci?ed data from the respective teXt data, and compare 
the parity error rates of the plural broadcast signals. Finally, 
store the broadcast signal having the loWest parity error rate 
With priority in a tuning button of an easier selecting 
operation. Repeat the foregoing procedure until all the 
stations that have a plurality of RF frequencies for each 
broadcast signal undergo the procedure. 

The operation described above can be automated, or 
manually activated according to the desires of a user. 
As such, the strength of receiving-?eld-intensity corre 

lates more closely With the parity-error-rate. As a result, 
frequencies stored in the tuning buttons are re-sorted so that 
the frequency having the strongest ?eld intensity and pro 
ducing the best picture quality is assigned to and stored in 
the tuning buttons of easiest selecting operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a channel selection apparatus 
in accordance With a ?rst exemplary embodiment of the 
present invention. 

FIG. 2 is a ?oWchart illustrating a sorting process in 
accordance With the ?rst exemplary embodiment of the 
present invention. 

FIG. 3 is a block diagram of a conventional channel 
selection apparatus. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

Operations of the channel selection apparatus of the 
present inventions are described hereinafter With reference 
to FIG. 1 and FIG. 2. 
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Exemplary Embodiment 1 
FIG. 1 is a block diagram of a channel selection apparatus 

in accordance With the ?rst exemplary embodiment of the 
present invention. 
A tuning information supplier, such as tuning voltage 

generator 12, produces a scanning voltage for tuning section 
11, Which, in turn, scans all frequencies sequentially from a 
?rst channel to a last channel using the scanning voltage. 
Tuning section 11 incorporates a voltage-controlled oscilla 
tor. The output frequency of the oscillator is changed by 
changing the scanning voltage. 
When the tuning frequencies are varied sequentially as 

described above, the tuning section outputs a broadcast 
signal at the agreement of the scanning voltage With a tuning 
voltage corresponding to the frequency of the RF broadcast 
signal received by antenna 10. Broadcast signal detector 18 
detects the signals tapped off from the tuning section 11, and 
halts the voltage scanning While retaining the voltage. Text 
signal detector 13 extracts text signals from the detected 
broadcast signals, then identi?es names of broadcasting 
stations using the text signals, and outputs the names to 
memory 14. When the channel selection apparatus employs 
a frequency synthesiZing oscillator using a PLL (phase 
locked loop), the same result can be obtained by changing 
parameters in the counter instead of changing the scanning 
voltage. 
Memory 14 reads the frequency retained by tuning volt 

age generator 12, and stores in memory 14 a set of three 
elements, ie the name of the broadcasting station, the 
position of the button selecting the station, and the RF 
frequency. After storing all of these elements in one set, 
scanning is resumed With a micro controller (not shoWn). 
When broadcast signal detector 18 detects another broadcast 
signal, the same procedure is repeated in order to store the 
frequency and corresponding station name. 

TABLE 1 

names of broadcast RF frequency of 
Position station broadcasting signal 

1 AAA 100 MHZ 
2 BBB 120 MHZ 
3 CCC 140 MHZ 
4 DDD 160 MHZ 

32 AAA 240 MHZ 

The same process is repeated until the last channel is 
scanned and a tuning data shoWn in Table 1 is stored in 
memory 14. In the tuning data table, sets of a position of the 
tuning button, the name of the station and the corresponding 
frequency are stored. Thus, the table lists every broadcast 
signal area. 

The table can be stable can be utiliZed in an ordinary 
channel selection process. Tuning voltage generator 12 
recogniZes a frequency of the position instructed through a 
tuning button of a TV, VCR, or a remote controller thereof. 
Then generator 12 supplies a tuning voltage corresponding 
to the RF frequency to tuning section 11. Thus, a broadcast 
signal of a desired station can be received and tuned. 

Sorting of the tuning data table is described hereinafter. 
When the table is completed, the micro-controller automati 
cally starts sorting. 
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4 
Sorter 16 retrieves the broadcast frequencies having dif 

ferent values under one station name from the ?rst line to the 
bottom last line in the table. After the retrieval, the micro 
controller controls the folloWing steps. 

(a) Re-tuning frequency calculator 17 reads off a ?rst 
frequency of the retrieved station from memory 14, 
calculates a frequency shifted by a predetermined value 
from the ?rst frequency, and then outputs the shifted 
frequency to tuning voltage generator 12. 

(b) Tuning voltage generator 12 supplies a tuning voltage 
corresponding to the instructed frequency to tuning 
section 11, Which receives the ?rst broadcast signal 
having the frequency shifted from the normal one. 

(c) Tuning section 11 outputs the broadcast signal to text 
signal detector 13 via broadcast signal detector 18. 

(d) Text signal detector 13 extracts text signals from the 
received broadcast signals, further extracts speci?ed 
data from the text signals so as to calculate a parity 
error, and then sends the speci?c data to error detector 
15. 

(e) Error detector 15 counts the number of parity errors of 
the speci?ed data Within a given time, in order to 
calculate a parity error rate. 

The parity error rate of the ?rst frequency is thus obtained, 
and the parity error rate of the second frequency of the 
retrieved station can be obtained using the same procedure. 

(f) Sorter 16 compares the tWo parity-error-rates thus 
obtained, moves the broadcast signal having a loWer 
parity error rate to the ?rst line of the tuning data table, 
and moves the signal having a greater parity error rate 
to the last line of the table. 

(g) The same procedure is repeated for all remained 
broadcast signals. 

More speci?c process of the sorting is described With 
reference to FIG. 2, Which illustrates the sorting process in 
accordance With the ?rst exemplary embodiment of the 
present invention. 

Step 1 (S1): The microcomputer instructs sorter 16 to start 
sorting. 

Step 2 (S2): Substitute “1” and “2” respectively into “n” 
and “m” Which indicate positions in the tuning data 
table. 

Step 3 (S3): Sorting section 16 reads off the station name 
at position “n” from the tuning data table. 

Step 4 (S4): Sorting section 16 further reads off the station 
name at position “m” from the tuning data table. 

Step 5 (S5): Sorting section 16 checks Whether these 
station names are the same or not. When they are not 

same, the process moves to Step 17 (S17) Where “m” 
is replaced With “m+1” as neW “m”, then returns to 
Step 4, and repeats the same procedure until the same 
station is detected in Step 5. 

Step 6 (S6): In the case of n=1 and m=32 in the table 1, 
the same station name is detected in Step 5, and 
re-tuning frequency counter 17 reads off frequency “fn” 
of position “n” from the table. 

Step 7 (S7): Counter 17 calculates “?n-df”, Where “df” is 
a predetermined frequency, and tuning voltage genera 
tor 12 produces the tuning voltage corresponding to the 
frequency of “fn-df”. As a result, tuning section 11 is 
tuned to this frequency. 

Step 8 (S8): Error detector 15 counts a number (En) of 
parity errors detected Within a given time after the 
channel selection apparatus is tuned. 
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Step 9 (S9): Re-tuning frequency calculator 17 reads off 
frequency “fm” of position “m” from the table. 

Step 10 (S10): Counter 17 calculates “fm-df”, and tuning 
voltage generator 12 produces the tuning voltage cor 
responding to the frequency. As a result, tuning section 
11 is tuned to the frequency of “fm-df”. 

Step 11 (S11): Error detector 15 counts a number of 
parity errors. 

Step 12 (S12): Error detector 15 compares Em and En. 
Step 13 (S13): When the comparison in Step 12 proves 

that En is greater than Em, position “n” has a higher 
parity error rate. Sorter 16 thus moves all the data in 
position “n” of the table to the last line, and moves all 
the data in position “m” to the position “n” instead. 

Step 14 (S14): When Em is greater than En, all the data 
in position “m” are moved to the last line of the table. 
The more reliable frequency is thus moved to the upper 
line of the table. 

Step 15 (S15): Sorter 16 determines Whether “m” moves 
doWn to the last line of the table or not. If not, the 
process moves to Step 17 (S17) Where “m” is replaced 
With “m+1” as neW “m”, and then the step repeats the 
same procedure from Step 4 and onWard. 

Step 16 (S16): When “m” arrived at the last line of the 
table, i.e. maximum numbered channel, sorter 16 deter 
mines Whether “n” moves doWn to the last line of the 
table or not. If not, the process moves to Step 18 (S18) 
Where “n” is replaced With “n+1” as neW “n”, and 
further, “m” is replaced With “neW ‘n’+1” as neW “m”. 
Then the process repeats the same procedure from Step 
3 and onWard. 

Step 19 (S19): When sorter 16 determines that “n” 
the last line of the table, the process ends. 
In the case Where the table lists a plurality of the same 

stations, the list order may be arranged so that the channel 
having a higher reliability, in other Words, the broadcast 
signal With a loWer parity-error-rate is assigned to the tuning 
button of easier selecting operation upon completion of the 
foregoing process. The parity error rate is counted for the 
received-broadcast-signal having a frequency shifted by a 
speci?ed value. 

arrives at 

TABLE 2 

RF frequency Numbers of parity 
names of of error at each 

broadcast Broadcasting Field frequency 

station signal (fc) intensity fc — df fc fc + df 

AAA 100 MHZ Strong 0 O 0 
AAA 240 MHZ Weak 30 O 50 

In step 7 and step 10, frequencies “fn” and “fm” are 
detuned by “df” The reason for this detuning is described 
hereinafter With reference to table 2. Table 2 lists the same 
stations named “AAA” that have different RF frequencies 
“fc” of broadcast signals. The numbers of parity errors 
responsive to different ?eld intensities are put in the table 2. 
The parity error indicates “0” at the broadcast signal fre 
quency “fc” regardless of the ?eld intensities. When the 
broadcast signal frequency “fc” is detuned to be loWered or 
raised by a predetermined value “df”, the number of parity 
errors detected remains as “0” in a strong ?eld intensity; 
hoWever, it indicates as high as 30 or 50 in a Weak ?eld 
intensity. The strength of receiving ?eld intensity correlates 
more closely With the parity error rate When “fc” detuned by 
“df” is received than When the normal “fc” is received. 
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The predetermined frequency value “df” can be varied 

depending on a radio Wave situation, Whereby more reliable 
sorting can be achieved. 
The process of FIG. 2 only handles the frequency loWered 

by “df”, hoWever, the frequency raised by “df” can also 
produce the same effect. 

The function of broadcast signal detector 18 can be 
incorporated into tuning voltage generator 12 so that detec 
tor 18 can be eliminated. 

As such, according to the ?rst exemplary embodiment, the 
correlation betWeen the receiving-?eld-intensity and the 
parity error is improved through shifting a tuned frequency 
from a frequency of normal broadcast signal by a predeter 
mined value. As a result, sorting reliability is improved, thus 
a channel of higher reliability can be assigned to a tuning 
button having a smaller number that is placed at the most 
convenient place for tuning. In other Words, the more 
reliable channel can be stored in the tuning button of easier 
selecting operation. 

Exemplary Embodiment 2 
The foregoing ?rst exemplary embodiment stores all 

receivable station names and the corresponding frequencies 
into memory 14, then moves to automatically sort under 
microcomputer control. The channel selection apparatus in 
accordance With the second exemplary embodiment of the 
present invention can determine Whether the sorting is 
activated or not depending on to the broadcast signals. 
Whenever sorter 16 identi?es the frequency having feWer 
parity errors, the microcomputer displays the frequency or 
its channel number on a display and aWaits an instruction 
Whether the sorting is performed or not. When the instruc 
tion of “sort” is given from an external source, sorter 16 
re-Writes the tuning data table in memory 14. When the 
instruction “skip” is given, sorter 16 moves to the next 
frequency listed in the sorting table. This process can avoid 
missing a reception of the broadcast signal, When the same 
station has different frequencies having different on-air 
times on the same program. 

Although the invention is illustrated and described herein, 
the invention is not intended to be limited to the details 
shoWn. Rather, various modi?cations may be made in the 
details Within the scope and range of equivalents of the 
claims and Without departing from the invention. 
What is claimed is: 
1. A method of signal selection, said method comprising 

the steps of: 

scanning arrange of frequencies; 
identifying in a list a plurality of signals detected Within 

said range of frequencies; and 
exchanging one and another of tWo of said signals Which 

correspond and Which are in said list based on said one 
of said signals after being frequency offset having a 
loWer error rate than said another of said signals after 
being frequency offset. 

2. A method of signal selection according to claim 1, 
further comprising the step of identifying said tWo of said 
signals by determining that said tWo of said signals are 
related. 

3. A method of signal selection according to claim 1, 
Wherein said tWo of said signals are frequency offset by a 
corresponding amount. 

4. A method of signal selection according to claim 1, 
Wherein said plurality of signals are text parity signals and 
said error rates are text parity error rates. 
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5. Apparatus for signal selection, comprising: 
a scanner for scanning a range of frequencies; 

an error rate detector for detecting error rates of a plurality 
of signals scanned by said scanner; 

a memory unit in Which a list of said plurality of signals 
is sorted based on respective error rates of said plurality 
of signals; 

a tuning unit for offsetting frequencies of said plurality of 
signals; and 

a sorter for exchanging one and another of tWo of said 
signals in said list based on said one of said signals after 

8 
being frequency offset having a loWer error rate than 
said another of said signals after being frequency offset. 

6. Apparatus of claim 5, Wherein said sorter identi?es said 
tWo of said signals by determining that said tWo of said 
signals are related. 

7. Apparatus of claim 5, Wherein said tuning unit offsets 
frequencies of said tWo of said signals by a corresponding 
amount. 

8. Apparatus of claim 5, further comprising a teXt signal 
detector and an error detector for detecting said error rates, 

10 Wherein said error rates are teXt parity error rates. 

* * * * * 
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